ABSTRACT Persistent selective suppression of the butyrylcholinesterase (cholinesterase; acylcholine acyl-hydrolase, EC 3.1.1.8) activity of the superior cervical, stellate, and ciliary ganglia of cats by the daily administration of tetramonoisopropyl pyrophosphortetramide, 3.0 smol/kg, intravenously, for 6 days produced a significant elevation in the levels of ganglionic acetylcholinesterase (acetylcholine hydrolase, EC 3.1. In the course of a current investigation of the interrelationships between the acetylcholinesterase (acetylcholine hydrolase, EC 3.1.1.7; AcChE) and butyrylcholinesterase (cholinesterase; acylcholine acyl-hydrolase, EC 3.1.1.8; BuChE) activities of autonomic ganglia of the cat, to be reported fully elsewhere, one set of findings appears to have implications of general interest with respect to both the function of BuChE and the regulation of the synthesis of AcChE and possibly other proteins. In the preliminary account given here, it is shown that persistent, selective suppression of ganglionic BuChE activity for 6 days by the daily administration of tetramonoisopropyl pyrophosphortetramide (iso-OMPA) results in an increase in the AcChE activities of the superior cervical ganglion (SCG), stellate ganglion (StG), and ciliary ganglion (CG). On the other hand, the same treatment causes a decrease in the rate of regeneration of AcChE following its inactivation by isopropylmethylphosphonofluoridate (sarin).
umol/kg, intravenously, the rate of regeneration of acetylcholinesterase was decreased. Results are interpreted as evidence that ganglionic butyrylcholinesterase may serve as a precursor to acetylcholinesterase, and that the level of butyrylcholinesterase may regulate the rate of acetylcholinesterase synthesis.
In the course of a current investigation of the interrelationships between the acetylcholinesterase (acetylcholine hydrolase, EC 3.1.1.7; AcChE) and butyrylcholinesterase (cholinesterase; acylcholine acyl-hydrolase, EC 3.1.1.8; BuChE) activities of autonomic ganglia of the cat, to be reported fully elsewhere, one set of findings appears to have implications of general interest with respect to both the function of BuChE and the regulation of the synthesis of AcChE and possibly other proteins. In the preliminary account given here, it is shown that persistent, selective suppression of ganglionic BuChE activity for 6 days by the daily administration of tetramonoisopropyl pyrophosphortetramide (iso-OMPA) results in an increase in the AcChE activities of the superior cervical ganglion (SCG), stellate ganglion (StG), and ciliary ganglion (CG). On (2) .
Five pairs of cats were anesthetized and treated with atropine similarly and were intubated endotracheally for the administration of artificial respiration with a Palmer pump. Each was then injected with sarin (2.0 gmol/kg, intravenously); approximately 1 hr later, one cat in each pair received iso-OMPA (3.0,gmol/kg, intravenously). Both were given subsequent injections of atropine and Combiotic as above. Spontaneous respiration was generally resumed 0.5-1 hr following theinjection of sarin. On the succeeding 5 days, both cats in each pair were anesthetized (sodium pentobarbital, 25 mg/kg, intraperitoneally), and the injection of iso-OMPA was repeated in the cat that had received it originally. Cats were sacrificed on the sixth day for the removal of tissues and determination of their AcChE and BuChE activities.
As part of the total study, several additional cats were treated as above, but with repetition of the injection of iso-OMPA at 48 hr intervals, and were sacrificed at periods ranging from 0 to 18 days. Only the values obtained with the animals sacrificed acutely are summarized here. Difference between means of I and six control cats, P < 0.01.
RESULTS
Following the daily intravenous injection of iso-OMPA for 6 days, the mean values for BuChE of the three ganglia ranged from 2.5 to 3.5%, whereas the activities of AcChE were elevated to 137% (SCG), 125% (StG), and 182% (CG) of controls (Fig. 1) . Six days after the single injection of sarin, the mean levels of AcChE activity had risen to 57% (SCG), 69% (StG), and 81% (CG), and the BuChE had risen to 63-69%. With the additional daily injection of iso-OMPA, values for BuChE (1.6-2.2%) were slightly lower than those for the cats that had received iso-OMPA only, and the mean AcChE activities for all three ganglia were significantly lower than those of cats injected only with sarin.
DISCUSSION
The distinction between the two general types of cholinesterase (AcChE, true cholinesterase, EC 3.1.1.7 and BuChE, pseudocholinesterase, EC 3.1.1.8) was made over 30 years ago independently by Alles and Hawes (3) and Mendel and Rudney (4). Since then, it has been generally acknowledged that AcChE is responsible for the regulation of cholinergic transmission at various sites, whereas the function of BuChE has remained unknown (5-7). Recent electron microscopic histochemical findings, which prompted the present investigation, have indicated that in the SCG, StG, and CG of the cat considerable proportions of both the AcChE and BuChE are located at the dendritic membranes of the ganglion cells (ref. The considerable increase in ganglionic AcChE that followed the daily injection of iso-OMPA for 6 days precludes inactivation of AcChE by the cumulative effect of this agent as an explanation for the foregoing results. More interestingly, it suggests a mechanism for the regulation of AcChE synthesis, as a corollary of the same working hypothesis. just as accumulation of the end product may inhibit the rate-limiting enzymatic step in the synthesis of relatively small molecules such as norepinephrine (9), a somewhat similar mechanism may be operative in the synthesis of AcChE and perhaps proteins in general. Thus, the inactivation of most of the ganglionic BuChE, if it is indeed an intermediary product in the formation of AcChE, may "release a brake" that normally suppresses a rate-limiting step in AcChE synthesis during the steady state (10). If the small residual level of BuChE is still sufficient to exceed that required for the normal rate of AcChE turnover, a higher equilibrium level of AcChE would be expected to result:
While there are undoubtedly alternative explanations for the present findings, none appears to account so completely for them and for the related observations cited.
